Fluorescence properties of subtilisins and related proteinases (subtilases): relation to X-ray models.
The fluorescence properties of six subtilases with known X-ray structure were determined using the same experimental conditions and instrumentation. The steady state and nanosecond lifetime measurements were performed on purified samples of phenylmethanesulphonyl-inhibited proteinases in the presence of 20 mM CaCl2 which stabilizes the molecules. The tryptophan emission quantum yield strongly depends on the local environment and varies from 0.02 to 0.10. The efficiency of tyrosine-to-tryptophan energy transfer also varies (0%-70%) in the different enzymes; the most efficient transfer was observed for thermitase. Experiments with nanosecond excitation indicated that the tryptophan fluorescence of subtilases decays with two exponential components. The X-ray models of the six proteinases were analysed in the region of the tryptophyl residues and were used to explain the observed properties.